Abstract. We use 3 Waves of the Add Health data collected between 1994 and 2002 to conduct a longitudinal study of the relationship between social marginalization and the weight status of adolescents and young adults. Past studies have shown that overweight and obese children are socially marginalized. This research tests (1) if this is true when we account for the sample size of each group, (2) does this phenomenon hold over time and (3) is it obesity or social marginalization that precedes in time. Our results show that when the sample size for each group is considered, the share of friendship is conforming to the size of the group. This conformity seems to increase over time as the population becomes more obese. Finally, we find that obesity precedes social marginalization which lends credence to the notion that obesity causes social marginalization and not vice versa.
Introduction
Obesity has become a global epidemic. According to the World Health Organization (WHO), there are one billion overweight adults and at least 300 million of them are obese. The national health care cost projections show that by 2018, 21% of the health care spending will be on weight related medical bills, costing the nation $344 billion [12] . Studies have shown a positive relationship between childhood weight and adult weight, diseases, and mortality [5] . In the last three decades, the prevalence of obesity has at least tripled among children in the US, which has become a major public health concern.
The forces driving the obesity epidemic are multiple and complex. A complicated interplay of behavioral, environmental, social and economic factors is associated with weight gain. For example, social marginalization and peer rejection tend to increase sedentary behavior, reduce active leisure activities and encourage eating out of boredom. Adolescents and young adults often form peer groups around shared behaviors such as watching TV, eating out, playing sports or video games etc. which often has either a direct or indirect effect on the weight status [13] . This homophily in behavior is likely to result in homophily in terms of the weight status. At the same time, researchers have shown that obese people form clusters with other obese people and this homophily in BMI (Body Mass Index) can cause homophily in behavior [3, 4, 7] . This clearly implies that the relationship between BMI, the behavior that leads to high BMI and social marginalization is complex and intertwined.
Previous studies have shown that overweight children and adolescents are often not favored in their social networks resulting in their social marginalization [11] . In this research, social marginalization is measured by the number of friendship links an individual has. These links are split by the BMI status and adjusted for the sample size in each category to account for the fact that fewer friendship links with overweight and obese may occur because there are less of them in the data. We also consider the role of race and gender in assessing individuals' tolerance of the friends' weight status [10, 2] .
This research uses longitudinal data on friendship network from the National Longitudinal Study of Adolescents Health (Add Health). It compares the average number of friends a group (identified by race, gender and BMI) has to the sample size of the group to capture the bias in friendship links. This comparison is performed on individuals that are present across the 3 Waves to get a longitudinal view of the bias. The friendship data and BMI status for the 3 Waves is further used to extricate the causality relationship between social marginalization and obesity. The aim is to determine if social marginalization causes obesity or if obesity causes social marginalization among adolescents and young adults.
Data Description
Information about individual weight status and friendship network is obtained from the Add Health data [9] . This national longitudinal survey on adolescents started in 1994-95 and followed the same cohort from adolescence into young adulthood. Wave I and II data were collected in 1994 -1996 and Wave III data were collected in 2001 -2002 . This study uses longitudinal data on 20,502 survey respondents who were present in all 3 Waves.
The survey collects data on respondents' physical, educational, and economical status, together with their friendship network. In each Wave, each respondent was asked to nominate 5 male and 5 female friends. Each nomination creates a directional link in the friendship network between the ego and the nominated person.
In this study, any two individuals are called "friends" when each individual nominates the other as his/her friend. This mutual-nomination measure of friendship differs from other notable research on this topic where friends are measured as the number of friendship nominations or the in-degree measure [11] . The reason for choosing mutual friends as the measure, as opposed to in-degree, is that
